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(54) HYDROGEN-FUELED ENGINE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a hydrogen- 
fueled engine capable of using operating gas whose 
ratio of specific heat is high, having the high thermal 
efficiency, and in which discharge of NOx is restrained, 
in an engine using hydrogen as fuel. 
SOLUTION: A hydrogen-fueled engine is provided with a 
condenser 5 for condensing and liquefying water steam 
in exhaust gas from an engine 1 and discharging it 
outside a system, and for circulating non-condensed gas 
containing argon as oxygen and impure gas of oxygen 
allowed to flow in the system to the engine side, an 
excess gas discharging device 6 for discharging excess 
non- condensed gas fed out from the condenser 5 to the 
outside of the system, and an oxygen supplying device 7 ■ 
for supplying oxygen and argon as impure gas of oxygen to the non-condensed gas to t 
circulated and for feeding it to an air supplying passage of the engine 1. 




)://wwwl9.ipdLinpit.go.ip/PAl/result/detaiymain/wAAAcTaqaoDA411093681PLhtm 4/29/2008 



(19) H*Bi!i*fF;f (jp) (12) ^ ^ 1^ ^ ^ (A) ammmmmm 

#^¥11-93681 

(43)4illB ¥fi)Ell^(1999)4^6B 



F I 

F 0 2 B 47/10 

37/00 3 0 2 G 

43/10 B 

F0 2M 21/02 G 



*IS^ if«««)»4 FD (^lOK) 



(21)tilB»^ 


1$R¥9 - 275269 


(71)WBA 


000006208 










(22)m«B 


9 ^(1997) 9 ^220 


































a2mm 
























(74)«SSA 





(54) **x>-;;> 



(57) {^m 

O X ©if m j!i5jrp$lj S nfc*«:i: > > ^ „ 

r 3 > 4 ibSS ^ x > ^ >fflij--fis S S « 



(BDintci.^ isaijia^ 

F 0 2 B 47/10 

37/00 3 0 2 

43/10 
F0 2M 21/02 




(2) 

1 

EH-r ^ i i hicmMRU^mmmorMiJ':^ t Lr.?fti*|{c: 

A o fcr 3 > %t,mmmfi7-. ^tjiax > ^jz^m^m 

mtmmm^h3m^titcimmii:K<D'jt^,(jy^m^^ lo 
^^j'f tcgf ffi T ^ ;y ;^ » aisa i . 

[ ^n.RM 2 ] \m " f > i IS ^ - f > cc iHif A,i 
tt 5 ni. 3 > 7' u 1^- i fcgfM - ^ jiMS^fu 

mKbXxypy (D^Mn tcii ^ J; ^ f c L fcif *s 1 IB 

[ f»*ii 4 ] ffrt Bfil^SS© - f > ^HScDiiM'IgR 

■i > ^ XSS© AO tc , N- -1' / N 7^ ^ I > « - 1 v^H 
/cli^ii 3 iBlS©7K3R 
[0 0 0 1 ] 

n-r^o 40 

[0 0 0 2 ] 

i'«l2 7, *&a#2 2. ifa#2 l^^rmTUe. 2 
6 tii^i > 1 ©i^ y > 5*'rt©itulB t">( h > 2 5 ©± 

[0 0 0 3 ] 2 B«4i^c^7K*©"SW^tf ^cO/KSR* 

i«a, i%\mjmmmmm^it\^itmmi^ 



1 1 -93 68 1 

2 

^„ 10 BitiE«^ 2 6 tce^s^■rls w e. nfc^ASM 
x\ mMM 2 6 i^ccii«*f 5 nfc7k*fc,*^ b « 

i>(DV$>^, 2 4(*|«iBx>y>10jlJ^g2 6'%SM 

^^M*&-r s fc*©^a«. 2 3 2 6 [Homm ^ 
;^ ^gf m-r ^ fcj5©pae-c* s „ 

[0 0 0 4 ] 4B. gfai?-t>4 a&t^'cnCCieSli 
Si 5 n S 3 > 7" U f - 4 b 6 ^Sfti - 
* ^ o Sjfi^&li 4 ©gpa - f > 4 a AP tc BfJIBSPM 
«2 3*^S^$nrLi^„ 8B43ra1i§ai5T:\ tfilB3> 
y'U y*)-4htx.yiyyi (Di^Mf? 2 2 i ©Pal© l|filBl& 
ae2 4 4itc^t^6n. 3>7-U'^f-4b©Elia©Sa 

^<^iti-r^4>©-c^.^„ 3 BIS^^riUtBi>-^> 1 © 
i'7>5'tt2 7{cilS5n. ^x>J»l©«6:^f(:J;o 

[0 00 5] *^*^§iif*©**x-f -H2';n>y>©a 

KBttctei^r . fta-r ^sfMi? - 4 

2 4 2 2 ^Sr «^ 2 6 CCfJi^& 5 nfc« 

X |->2 5©±# (EStffi) 

[0 00 6] iiiBf;^ l->2 5 0Kl^ja5'7>i'tt2 7 

^gr^mti3fcea5n> %mf±*?:^c-ro m 

2 1 6 i , 'I'lJltc J: o r * D tc§m A':^ « 

gp:Si« 2 3 o r gpa - tmim 4 ©gpa - f > 

4 a tcia/i^nrt^gp:tl^?-t >4 a(CT|l>5fif±»?:^cL 
fcfl, 5'fgptcgpaj§ne„ Sfc, ButB}|PMi'-t>4a 
©lnllE^»:3>-7'^ f f-4 bJcgiiSn. IS3>-7V-;' 

IS) 8icm^. mmMmi^8icisi^xwim<mmtv 
mi^tifc^umMm^^^m^. i^#2 2©ffl# 

iifeccjl^2 6p«gtc#t?^$n, ffriB©J:^itcur7K 
«©jl«tc#tii^^5„ 

[0 00 7 ] Sfc. *^5i^-S7K*i>>^>i Ur. :^tStt 
;y>^«S7K«Kf4i>i>>*5«lf1¥2 - 1 1 8 2 

rg^§nTL^€)= i0^5i^-S7K*j:>y>ccteLirB. * 

[0 00 8] 

ffi>i)m^fcj&. mMti-:^^<Dmmmitm (nox) ©is 



(3) 



3 



[0 0 0 9 ] ^■^t-^6mmiC)(mt^h<Dt bxmj^om 
m^2-i 18 2Qn(DmMti^um^nfc. ap-js^mt 

m^mm-r. mm^y- ^ > > -c- , 

[0010] :^mM\ttf^t!^m^ts.m(Dmmim^. * 
mw $ nfc7i<«i > i5 >^f#s c i ^ a w i „ 

[0 0 1 1 ] 

^•r^fc*, ^omimnthx. wM^^t^^mm 20 

r 3 > ^ W& u rSfriBi > > tcii ^ itf; 30 
ffiissM i ^fi X , ffriBi > > mmu 6ig«i§ , 

[0 0 1 2] tfc. mb< um^m 1 ^M^cm^r. 
§mi!-\fyt mnm ^ - t'>fciHiiAiiM ^h^^^yy 

ffrlB i > i> > e. cDgf X -CffrlBSf M - 1'> ^,|gS!) 

iglittft©gf«:y x^mfBiS«|g(cjf MiBMsS 
ffil&SM?ti^60f'PKi;yx^l|fifB3>-7'b 7-t?--CJDffiL-r 40 

[0013] ii-^ii^zmimmicxmt. x-yt^ymm 
atf^mM^-tmmmomMi'-i^y. mm^. m\ 

^^mrxyvy(D^m:iicm6. 'pu-XYfA-'i 

btimtt (K) ©SL^TJi-d^ (Ar) ^mmb. 



1 1 -93 68 1 

4 

1 > > ©iixf]?;^S < ffif#-r ^ c i 1 ^ „ 

[0 0 1 4 ] Sfc. «fflK«©«^B$(c##$nri^ 

©■c. m\t.£7)\^dy<Dm^wtm^'Mmtt^cLtj: 

<. mm(D7JVdy=S:n6Ctt/i-C^^. 

[0 0 15] tfcm2mmx m^imimMi^cm^r. 

tafiilUS © ^ - h' >^mS©±ifLfIiMMi^^ ^ IS - f > 
16^11^ ^ ^• ;^ L r mlB®«ig©±ifLg[!f5 tcffifil $ n 
S /-i- ;^ SS^iaw s i i (c, -r ;^ SS© AP 
tc, ^/■i--i'A;^|ES&St^B5?-h'>^mS'\©Sfa*';^ 

[0016] f)-^ti-^6mzmmicj:tiu. nmn-tm^^ 

m^fit. cnfcj;or, ^-\^yvmmm^cxim:fJ 
X©x:^;l'+"^llI;R-f-.5Ci(cJ;!3. ^'^^ H©Hi;f7*5 

i'iXb. nm^^m±ti>tti>ic, mi^^-h-y^mm 

i!>5fiTt^©-CffifflS©eilffl«^/J>$ < -r^C ij&^-C 
[0017] 

JfJ^tctBigsnru-S«fi)EgB>f!,o^a, m ^ 
©tB>r^WiBg^»«tc«FS«^clB«*S!^j:U!!p^O C 
©^Baoi5H^^nfcPMSTI.ffi^^B^c<, 

[ 0 0 1 8 ] a 1 ^§imom 1 *M3*jtcf^;e7j<ji 

-r f -•^';l'ji>>=>©1tj5XBlt:<fel,„ HltcfcL^r. 1 
ux.yyyvih''). h"xh>2 5, i'^>f'|ji2 7. m 
M?t22, }|pajf2 l9^ffx.€.iit)CC, '>y>i?'rt 
©f»iB f;^ h > 2 5 ©±g|5^c«^l^ 2 6 *5ffJiiSE 5 nr 

[ 0 0 1 9 ] 2 ttmi^E:l.7K«©«W^tf ^=c^*«« 

2 8 Bl^7K««lf iSM 2 tc^f ^ $ n ?,7j<««« 

jf-r , M^K^Pii^^ 2 8 BffrtB^fii^ 2 6 mcw,A.vm 
m.mmm z e mcmtmmm^ mm s j; ^ 

l,Ctj:^Xi^6. 1 0Ki|frlB«^2 6tceg^■c^w<E)n 

fc*ASMT;\ «^ 2 6 CC $ nfc*«{C L/ 
jl«S-tf^^©-CAS„ 2 4«irgBx>i^>l©««g 

2 6 -xfl^tt^-;^ ?:SM-r-5fcJ*0^&ae. 2 3 

2 6 |^©jl«ArX^Ptti-ri.fcis!)©iPa«t:*S„ 
[0 02 0] 4BiPa^-t'>4 aSt/cntCitlSIEKl 
$n6::'yy'UyV4hitp(^tj:mMi'-^^m^m& 
M^«4©gfati?-t>4aAPtctti|frfBSfSlg2 

3-{)^«ssnri^5„ 8BTO^a^t:\ mmm"^- 

^H»&S4©3>7"U -:.-tJ-4 b 1 ©l&M#2 

2i©rBl©MIB*&Slt2 4 4i{C^We,n. 
4bmP©fP«|:yy^^i^-rS*>©f 3BI6«« 



(4) 



1 1 -93 68 1 



Tj^-r ^^^*s^^fi©7K* 7= ^ — m;!/ ^ > > i ^ar- ^ s „ 

[0 02 1 ] *a?goll)!ffe?fJ^fcfcur«, mMH-t^ 

l^-So IP-^HI fCtel=i-r. 3 0Kgf;Sl^7-t'>4 aO:y 
;^ fflP i 3 > ■/ U 4 b ©;y' ;^ AO i Sil-r « 7s li 
iiSg-r * I, „ 5 3 0 mm ^ - 1 > 4 a 

mffliKc^w6nfcs«ig-r:\ p.tt^?-t>4ampo 10 

[0 0 2 2 ] tJIB*';^«M§3 0(DS«S5(DTijSCC« 

icwpM^trLxi^^riidy (Ar) mor-mij':^^^ 

[0 0 2 3] m^mtmsMia:, mmicmm 
(Ar) ^r-m:fi:^tbrmrmm^. ^7. 

ffims 0©ifMi'-!i^ai&«4©3>:^u-^lJ-4bO 
ilSAPffl-^^^-rSfeo-CibSo 
[0 0 2 4] *>*>S«jS*'e.^c^*3Rr-f--i2';l'i>iJ 
>oaiteB$5ctei^r. gfa5f-^a^&«l4©3>7'u-i; 

f - 4 b (c B , \mt t mui'm ;^ cc K«fft,^&sg 7 tc 
TBI* (o. ) MSf&§n, "fu^is^ntcmmmmm 

fc4,?,{1=Ki^;-7.A«A§n^„ tfrlB@l*ffif&gM7(cte 30 

w-sf*$§K*ccBcn©sajM#©^a«7 i bx'pmo 
r;i'3> (Ar) ^sitsnrfcf], «£or±iB@t«©« 
^&{c J; f) Mr;i':i>«ASnfofp«)^;<ji5|Rrt^«iS 

[0 02 5] liiBK«S^tf'P«i>y;^BiitB3>^u ■:'■!^• 
4 b K J: o n^)± $nfcf^, *rtg?^iiis s ccr 

• mU 5 n , 2 4 CCA 0 , 2 2<Dm^ 

tth icmsm 2 6 tc^A 5 n . c ©ff^ttf'x « t- 

;^ h>2 5©±# (ffiftffg) fcJ:o-rES3n©)±{t 

5*1?.= 40 

[ 0 0 2 6 ] ^ ur, ^^f}^mmm2 6[H(Dmmmtf 

:K'Pic. *«W^gg2Ccfet,iriS)±{tsn/c*«>{i5* 

mmm2 sifi^mmn. ;^i^-cc©7K«B*^sg 

1 OKj;oT*^SnT. f'P«|;y;^ifi©K«i0^yai{c 
J:-^rmWLim'iibib^n. fy^h>2 5fcJi5Stt»^ 
ff^c5= f5fBf7h>2 5©S(i:tlBi'^>i'fll|2 7^S 

t:^iiS3tcfEa$n, ^iif±»^^c-r„ 

[0 0 2 7 ]-^. »a#2 1 ?t)5|f1#-r§ i, Mcj; 
^ffM;y'7SPi5f1^tt^?XBgfMe2 3 ^m-oXmMii- 
=l^««4©gfMi'-t'>4 afC^>0^nr^gfa5r-t' 50 



-CS,«:gg5KA^ = 

[0 02 8] ^bxmmM:fj'::^<,tmm^5 ic-cmmn 
ic^tn^ mM^mr$) ^ym^^m^mitb -c#« 

«*'7i5>iiL, «f*©^^»ffie3 l^^^^'fgR^cSP^H 
■ti- L S „ fglBliJiii 5 Scfc W ^ #il«©f'f^tt^7'X tt* 

^y^gfttis^e {c^oa^TB, iifitBK*ffii§s^7 fcfcw 

l>ffif&lt*43ic^^n^T4iE;y'7i L.-C©TJl'd'> (A 

r ) (Duxm.icmbi^m(D^y-~^i¥;m^.mcm\ii-r6. 

[0 02 9 ] K±© j; -Sic, *^Hi5©||«j|iccfci^r 
B. ji>i?>l©Sffli^2 l;&^e.gPM5?-t'>4a. « 
»S5. ^SiJ^;^iPtiiSg6. ^«#t|&gg7, ay-y 
u-:;t?-4b. ^Mi%S!im^mrxyvyi<D^mi^2 
2 CcMS i' CI - X F -f - H2';l'f- 6 J^j: -5 
lSS§3 0^til^-r5f1^tt*/7cf3tcibiiib (K) ©A^i^ 
r;V3> (Ar) ^^^ru, Srji'3>©jSffi^©< ffi 
J^-c^S©-c\ fPKi*x©ibiiibA^Ai^cf3. 

i©5A$;i^[S]±-rs„ 

[ 0 0 3 0 ] a 2 B. ^^mo^mzmimmm^ym 

B. ^X«]SSS3 0OgfM5f-!f»&til4OgfM5f-f 
>4aOttiPCc5r-t' 9 SCJ^^^^ 3 2 W 

[0 03 1 ]BP-^. il2ccfci^r. 3 2BiiiB;yxffljg 

ISS3 0©gpa5?-l^>4a©tflPfcKW6nfc^^#F-C 
*)^„ ^LtSliOJft^S 2©T?tffliJ©fSI§SS3 ItcBi? 

6^^-t■>l6m«9^^t-1';^"7^•re^•^■-^^^^Xl^2 9 

[0 03 2 ] /i)^*^S®2||M5*Jfcfct,^r, mm^-if 
>4a^|gttUfcf'^Kl*X (SPa^X) BWJ^#3 2© 
0 Jfe^ tc J; 0 «SiE§ 3 1 o r - >amti 9 K 
lE;{pnr£:n>&|gKiL/)i5af±*^)^j:-r„ Ig^?-t'>l6m 

« 9 mm bx:f±t!R&u.mmr b tdm^':^ bss 
^5 tcA o TStitB® 1 -mmm. t nmummimm^ $ 

tl-5„ Sfc, iiiB^JS^3 2^/■^■^'/^•;:?,g2 9ffllJtCt0l5 

mnB, f^^x (gpa^x) u^~-\^ymmQ^ 

7>-;^ L Ji5Bf±*^ UirCtUi 5 K^i^iPn 

[0 03 3] C©*WJ^fCteL^TB, gpa^r-:i<ffl*& 

m4mmbtcmim:fj:^ (gpa^/x) -c^r-t-^a 

m^9^|gKlLie5a{±*^!'=C-r©-C, ir-t'>|fim«9 
tcj: or{'PKi;yx©i;^;l'=f4@4X-ri.C iK j; f) 
>h©ffi:'j5i5itAU^^-&^J:#-r^iifcK. 

9 S c i tc J; D , fMiJVx ©|±;^SO°fi 

&\y^)i'i)mrr6<Dx\ ««S5©<3Sffi«^/hs< 

[0 034] 



(5) 



1 1 -93 68 1 



U 'y^Ah ©AP) , B * mm^5 ©AP) &£;c * r;l'3> A r 

(a«S5©tHP) fCfct^^«3S^y^»>'7>X^tf- KT. (H, 

[ 0 0 3 5 ] ^«#ll&Sg7 CCfci:f [0 03 6] 

s (^ft^ii-ri.) ^;^©j:^tcat3-r„ * imi] 

tLO = 0. Sfnol/mol 



) l^;^fc>^^■r^^gR©^J^£M^^^'7> 





*JUSS Onol/niol-HZ) 


H20 


0 


02 




N2 




A r 




±* 







^;HS (niol/niol-H2) 


HZO 


1 


02 




N2 




A r 




±{* 





[0 0 3 8 ] ★ ★ ; 





^Jl/S (moi/[nol-H2) 


H20 


0 


02 




N2 




Ar 









[0 03 9] 



[||4] 



(6) 

9 

H 2 1 ^MZ^LX. 02 m^JU-gfe^ 





^Jt/if Cinol/mol-H2) 


^jUiS (mol/niol-H2) 


H20 


0 


0 


02 


a(A - + m 




N2 






A r 


1-^- y , , 1 — jr — 2 

^> X 








9 



mm¥ 11-93681 

10 



[ 0 0 4 0 ] «± 1 J j^M r^4 J /S^p,, A*.{cte * [ o o 4 



f^ii^-xliS^ a-. 



{x-<f)X^{l-x)^ 



(j-«>)A + {l-a:)i& 



[0 04 2] -{P;!)^SS^fflt^-C, oTtW^ 

mmmO. rSffi : * = 0. 2 1 
: A = 2 . 3 5 

= 0. 9 7 
= 0. 0 0 15 
-x-z=0. 0285 

f'P«):*/>^fi]S* : a = 0 . 9 9 6 5 

mw7.mm^ •. i-a = o. 0035 

if) :m=0. 5024 (inoI/mol-H, ) 

. m& : 0 = 0 . 2 1 
N, jjgffi : y = 0. 3 9 5 



Arm& : l-ct>-y = Q. 7505 
[0 043] «±cDH-»fe*cDj; ^{c, ?fMim^:^ 

tt. K« (O. ) . rJUd^ (A r) , teJ;t>\ a« 
(N, ) mih6thmv^^'7y:^t6ctict£^. ±fBlt 

ut. ^.^mmtiima^^orii^y (Ar) tsffi 

fid^m^wtm^mM-r^'m^mA . itmtt (x) © 
ii?ur;i/=r> (Ar) ©ygffi^]S<ffiJ^-r^ci*i-c 

[ 0 0 4 4 ] ^cfc. tf:Kmmjf.p=i(Dimti^^mitm& 

. ) mm (o, ) (Dmmx^c^owmMo^vs, 
•3. mtiimtLxucti^mmmvmmbxmi^<D7\<i 



(7) 

U 

xiM^^tifcmm (o, ) ^omm (n. ) mmm^c 

[0 04 5 ] 

tc te w § ;f ;^ i t T ibisit ©]«i ^ r ;P ^ > ^ffi^ 

tt^xotbi^b^iii < ^ i >^:^>^MK-r e c i 
j&5-c^e„ cnfcJ:f)4^*©rMbK*^f'PSti5!/xi-r 

[ 0 0 4 6 ] ^Ji>t>>f1;SilA'P;(D.?ft9K(DgfHi 

C ncD«^-CS D S N O X ©iPUiM«Si5rfi< U 0 , 
[0 047] Sfcf|^S3S!:>°4©^BaKJ:nti, iPM 

©x;}'.;P+"iajD?5c j: 7 ^ > h cD^$3&5[6l±-r^ i i 
tc. fgfB " t' v^^^Ccist-f ^ nmmic J: fj f'PSb*- 



12 

m 1 ] *^Bi§©s 1 m^mmim^TmT -i -•^ii'X. 

[03] m^OTKmf -i —^iix.y'jyimm 1 cc>r^ 



1 


x.yyy 


2 




3 


mmm 


4 




4a 


mM^-\^y 


4b 


•ayv'\^v^ 


5 




6 




7 




8 




9 




1 0 




2 1 




2 2 




23 




24 




25 


^%vy 


2 6 




27 


i^'yym 


2 8 




2 9 




3 0 




3 1 




3 2 





(10) 



1 1 -93 68 1 



[US] 



24 



28 Ammn^ 

[Hi]~2 Aimom^w 

-10 ^ikmS: 




8 ^TflJ&iDSg 



1 1 -93 68 1 



[^tfH] ¥lSl4¥i;^2 3B (2 0 0 2. 1. 2 3) 

«r^¥i i-gses i 

[-'mS] ^mi l¥4^6 0 ( 1 9 99. 4. 6) 

[¥M^ife] {i^irmmm. 11-937 

[ffiSM^] «ei¥9 - 2 7 5 2 6 9 

F02B 47/10 

37/00 302 

43/10 
F02M 21/02 
[F I] 

F02B 47/10 

37/00 302 G 

43/10 B 
F02M 21/02 G 

[ffiWH] ¥fi)E13¥6^12H (2 0 0 1. 6. 1 
2) 

[^^liiE 1 ] 

[mmmwm^] mm 
immmM^] 0009 
mjEism: as 

[0 0 0 9 ] ij-'t-^mmi.cM^t^hot brmmo^^ 
m^2 - 1 1 8 2 6^<7)mmm^m$ntc. apt. wrf 
sffiB, ffriBcD J: -5 tc , mmn^ucmmijy^^&^Mic 
gf tHT s c i < , mm^j X 43 tc n § Ai'T^^mm § 

mtt (.jc_) m^^<iofc^. mmmtvrofmw-ti 

mmmmm^] mmm 
[m&mms^] 0013 

[0013] f)^f)^i>mimMic^tiit. s-yvymm 

-m 



L/Titsit {K_) (j')m^r>i-jy^i:{mb. mM7.\H 

[^^liiE3] 

immm^^] mwm 
[m^mm^] 0022 

[ffliE^ffi] 
[ffliErtS] 

[0 0 2 2 ] itfitB«'X!iiSS§3 0 cd;MSIS5 CDTifLtcK 
tl. SK«ttl&iSM7CDHiP/i5||glB3>7'U ;;f-4bCD 

mmmmm^] mmm 

[|«iE>!^»liS«] 0 02 3 

[fflliE^a;] 

[0 02 3] mtmm^mm\t. 'mi^mtm 
m. -^tnmm^ms (^0^) {cj;DtSi&sn. r 

0 CDif« ^? - jf^'jiK^S 4 © 3 > 7- U 4 b (D® APffilJ 
[^^liiE5] 

[ffliiE>ffm»ffl«] mmm 
immmms^] 0024 



1 1 -93 68 1 



[0 0 2 4] ti^ti^ms&i()^hfX67i<.mf^ -^Jlx-yiy 

i?-4b{c«, imtmmim:>J:^icmmm^mm7ic 

msmmn^^ 0028 

[0 02 8]^ LxmmiiMmm^b K-r<^»$n 

i«f*(D*?:Sfffi«3 i^i^mmm^ 
ti l. , iiiinB.r'cif5SF, Lcm ^i\,W:!to<n\'v-m)iMX^. 

m'l '~\\\\\\mtiM'~'cmv7thAi\\\'^in-6. W'-Ami 

[ffliE*tmsS«] 0 02 9 

[0 0 2 9 ] «±©J: OCC, *;lfeHj!©|^WJl^Ccfcl^r 
x>i>>l©SPtl/F2 lA^<igftl5?-t >4 a, ig 

Ui'f-4b. ^a^^^Pi&8?:g•^J:>iJ>l©^&a^2 
2 CcMS i' CI - X K r -f — )f jV^Si e. i'j: ^ 



©r\ {1:«j^X©i;tiiJ;b-&5AiJ^cO. J:>i;>l©» 
[^^liiE8] 

[ffliE«asS«] 0 04 3 

[0 04 3 ] «±©tt»S*© J; ^1 cc, .^F*3©ff^Sfi;y'x 

^ (O, ) . 7>i-^y (Ar) , fcj;£>\ 
(N, ) i,^hUmr:^-<^y:Ati>cticU^^ ±fBit 

AB, ^^tiiS-r^f^Ki;^Xtf]© 7;b:J>? ga^ig< f» 

d>©?ig^a < g?#-r C J: tfi-C^ , £:ntCj;orj: 

[^^ffliE9] 

mmmmm^] mmm 
immmms^] oo4 4 

[ffliE^yS] 

[ 0 0 4 4 ] i^cfc. ;yxa^F^©f'^«j;yx?^Bi:tl5 

^^^:^;^©r;i'=r>tgai!^c^„ ttc. mmm 

cn^««^5 r«f«L.r»©7Ki ur.^j'Hcgfffi-r 
nBJ;l^ Sfc, K«ffil&iSM7tcrttM$n/ci«* 

<DmMm&mmcmcti6fcib. c n©««-c4 g 5 n 
ox©gtajaBSiftrffi< mmv^. f y->^ci>iJ 



-tt 2- 



